Disease activity score (DAS) is defined as a cascade of immunological and inflammatory reactions which cannot be measured by one single variable. In clinical practice, an opinion on the disease activity is formed on the basis of information about findings on clinical variables in a combination of different laboratory measures.[@ref1] Various DAS indices have been extensively developed for rheumatoid arthritis (RA). These indices are being used both in clinical trials and routine rheumatology practice.[@ref2]--[@ref7]

Several formulas are available for the calculation of DAS, which may cause some confusion.[@ref8] In addition, various DAS indices have shown different correlations with clinical and laboratory variables.[@ref9][@ref10] These variables are known to be the common features of RA which affect all the aspects of the health-related quality of life (HRQoL).[@ref11] Therefore, their improvement is increasingly recognized as a major treatment goal.[@ref12] Thus, a clear understanding of the relationship between various conventional DAS indices and HRQoL outcomes in RA patients is highly important.[@ref11][@ref12]

Our knowledge regarding the possible link between DAS and HRQoL is limited. The primary objective of this study was to investigate the degrees of association between various DAS indices and HRQoL among patients with RA. As a secondary aim, we also assessed the associations between different DAS indices. To our knowledge, this is the first report on the comparison between the correlation coefficients (r) of the various DAS scores and HRQoL.

Methods {#sec1-1}
=======

As a part of ten conditions ten morbidity measure study,[@ref13] this cross-sectional study invited 100 consecutive patients (both male and female at a minimum age of 18 years) diagnosed with RA, confirmed by a rheumatologist based on the American Rheumatism Association criteria.[@ref14] The patients were recruited between June and December 2006 to the outpatient rheumatology clinic of Baqiyatallah Hospital, Tehran, Iran. Exclusion criteria were association with a necrotic vascular disease or a handicap prior to RA.[@ref15] Eighty patients met the inclusion criteria. The study was approved by the Ethics Committee on Human Research of Baqiyatallah University of Medical Sciences. Written informed consents were obtained from all participants.

 {#sec2-1}

### Data collection {#sec3-1}

A checklist containing questions on demographic data (age, gender, marital status, living place, monthly family income, and education level) was completed by every patient and was collected by a research nurse upon enrollment.

The patients' global assessment of disease activity (P~at~GA) and pain (Pain-VAS) over the previous month were recorded using a visual analogue scale (VAS). A 100-mm rating scale was applied, with one end bearing the statement "no problem whatsoever" and the other end "unbearable". The patients were instructed to place a vertical mark on the scale reflecting their own health status. The distance from the "no problem whatsoever" end was measured in millimeters. All the patients underwent a medical examination by a board-certified rheumatologist, who also determined the duration of their disease and performed a standard 28-joint assessment for tender and swollen joints making use of pain score and swelling score described in the EULAR manual of clinical methods.[@ref16] A similar VAS was utilized to determine the physician\'s global assessment of the disease activity (P~hy~GA).

### DASs {#sec3-2}

Laboratory investigations comprised of determining erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) by Westergren method and Nephelometry, respectively.[@ref17] DAS indices, namely DAS-ESR-3, DAS-ESR-4, DAS-CRP-3, DAS-CRP-4, DAS28-ESR-3, DAS28-ESR-4, DAS28-CRP-3, DAS28-CRP-4, and Simplified Disease Activity Index \[SDAI (ESR), SDAI (CRP)\], were calculated using the formula described in previous reports.[@ref17][@ref18]

The patients' HRQoL was measured via the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36).[@ref19] SF-36 is a generic multidimensional measure of HRQoL that contains eight subscales representing physical functioning, social functioning, role limitations due to physical health problems, role limitations attributable to emotional problems, mental health, vitality, bodily pain, and general health perceptions. Higher scores of each subscale (which can range from 0 to 100) indicate a better HRQoL. The physical and mental components of the eight scales are combined into physical (PCS) and mental (MCS) component summary scale scores. SF-36 has been proved reliable and valid in RA patients.[@ref20] A Persian version of SF-36 was used to ensure face validity and maximize the acceptability in our participants, all of whom were Persian speakers.[@ref21][@ref22] SF36 has been used for RA studies in Iran.[@ref23]

### Statistical analysis {#sec3-3}

SPSS statistical software was employed in statistical analyses. The Pearson correlation was utilized to examine 1) the correlations between the SF-36 scores and the DAS indices and 2) the correlations between different DAS indices. The correlation coefficients of the SF-36 scores and the DAS indices were compared using PASS 2000 (Power Analysis and Sample Size) software. P-values below 0.05 were considered significant.

Results {#sec1-2}
=======
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### Patients {#sec3-4}

The patients were predominantly female (70, 87.5%). Mean (SD) age of the participants was 43.2 (11.7) years. Median (first and second quartiles) disease duration was 60 (24-99) months. [Table 2](#T2){ref-type="table"} depicts demographic and clinical characteristics of the patients.
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Demographic and clinical characteristics of the studied population (n =80)
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### DAS scores {#sec3-5}

Mean serum levels of ESR and CRP were 2 6.0 ± 19.6 mm/h and 1.14 ± 0.34 mg/l, respectively. The mean (SD) DAS[@ref4] score was 1.7 ± 0.8 (range, 0.2 to 4.2), and the mean values of the DAS-ESR-3, DAS- CRP -4, and DAS-CRP-3 CRP scores were 1.9 ± 0.8 (range, 0.4 to 4.4), 1.5 ± 0.7 (range, 0.5 to 4.3), and 1.6 ± 0.7 (range, 0.7 to 4.5), respectively. In addition, the mean (SD) DAS28-ESR-4 score was 3.0 ± 1.0 (range, 0.5 to 5.6), and the mean values of the DAS28-ESR-3, DAS28-CRP-4, and DAS28-CRP-3 scores were 3.3 ± 1.1 (range, 0.6 to 6.0), 2.4 ± 0.9 (range, 1.2 to 5.3), and 2.7 ± 0.9 (range, 1.4 to 5.8), respectively. Also, the respective mean (SD) SDAI and SDAI (CRP) scores were 36.5 ± 23.3 (range, 5.7 to 106.3) and 12.0 ± 7.4 (range, 1.8 to 39.2).

[Table 3](#T3){ref-type="table"} dpresents the correlations between different DASs.
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### HRQoL {#sec3-6}

The mean (SD) SF-36 total score among all patients was 49.8 ± 16.7 (range, 18.1 to 91.5). The correlation coefficients between HRQoL and different DAS indices are depicted in [Table 3](#T3){ref-type="table"}. As it is seen in [Table 4](#T4){ref-type="table"}, the DASs correlated with physical HRQoL but they did not relate with mental HRQoL.
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Correlations between different disease activity indices and health-related quality of life in rheumatoid arthritis
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The use of PASS 2000 software showed no significant difference in terms of correlation coefficients between different DAS indices and HRQoL scores.

Discussion {#sec1-3}
==========

Our study failed to show any significant difference between correlation coefficients (r) regarding the association between various DAS scores and HRQoL. On the other hand, although no association was found between DAS indices and mental HRQoL, they were found to be linked with physical HRQoL.

To our knowledge, this is the first report on the comparison between the correlation coefficients (r) of various DAS scores and HRQoL. One study in Lithuania showed that patients with higher disease activity scores, as expressed by DAS-ESR-28, had worse physical function, more frequent comorbidities, and worse general health measured by SF-36.[@ref24] Patients of certain races may report a more pronounced impact of DAS on their daily life.[@ref25] Also, groups of RA patients with similar disease activity may report different health status across several dimensions of health. These show that the correlation between DAS and HRQoL may be more complicated than it is thought.

In our study, RA disease activity scores showed only a moderate correlation with HRQoL. This may be due to the fact that variance of general HRQoL questionnaires are attributable to non disease-related aspects, which are not measured by DAS indices.[@ref26]

In this study, DASs had a correlation with physical HRQoL but not with mental HRQoL. Previous studies have demonstrated that disease related variables are strong determinants of physical disability, but not necessarily the mental health.[@ref27]--[@ref30] Nevertheless, in some studies, disease activity has been shown to be correlated with both physical and psychological domains of HRQoL. It is worth mentioning that in all of these studies, disease activity has a stronger correlation with physical health than with mental health.[@ref31]--[@ref33]

To explain the mechanism of the correlation between DASs and physical health, one should note that disease activity is closely related to the extent of joint destruction and that surrogates of inflammation include the degree of clinical disease activity, the major expressions of which are pain, stiffness, and swelling of the joints. Furthermore, the variables of disease activity are rapid loss of working capacity, premature mortality, and a reduction of quality of life.[@ref27]--[@ref30]

Another finding of the present study was the almost perfect correlation between DAS28-ESR-4 and DAS28-CRP-4 (r = 0.861). One study had previously reported this correlation coefficient to be 0.946. The strong correlation between DAS28-ESR and DAS28-CRP means that these can be used interchangeably in clinical settings.[@ref34] In contrast, some researchers believe that in comparison to DAS28-ESR, DAS28-CRP may underestimate the disease activity and overestimate the improvement in disease activity.[@ref35]

This was a secondary analysis with its own limitations.[@ref36][@ref37] The HRQoL of RA patients is influenced by several variables which were not measured in our study.[@ref11][@ref12] This was a single center study with limited sample size, and because of the cross-sectional design, illustrating a causal relationship was beyond the scope of this study. Associations of different DASs with other morbidity measures such as disability, physical condition, and pain need further research.

Our results have some clinical implementations. Based on our results, there is no superiority for one of the DASs in comparison to others, to reflect the morbidity in RA. We believe that further prospective studies should be conducted to assess whether an improvement in the various DAS variables has a stronger correlation with the degrees of improvement in the HRQoL of RA patients. One important point that should be borne in mind in the interpretation of our results is the fact that our patients were experiencing mild to moderate DAS and none of them was experiencing severe, incapacitating disease. The low disease severity of RA patients has, however, been reported elsewhere.[@ref38][@ref39]

To conclude, in our RA patients the correlations between various DAS indices and HRQoL were similar, and the DAS indices had correlations with physical HRQoL but not with mental HRQoL.
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